Improvement of dissolution rate of piroxicam by inclusion into MCM-41 mesoporous silicate.
The aim of the present paper was the use of mesoporous silicate MCM-41 to increase the dissolution rate of piroxicam, a non-steroidal anti-inflammatory drug-class II of the Biopharmaceutic Classification System. The inclusion/adsorption compound of piroxicam in MCM-41 was obtained with a drug loading of about 14%. X-ray powder diffraction and differential scanning calorimetry (DSC) revealed the presence of piroxicam not arranged in crystalline form and FT-IR spectroscopy showed the presence of light interactions (hydrogen bonds) between the silicate silanols and the drug. The decrease of Brunauer, Emmett and Teller (B.E.T.) specific surface area and pore volume between free MCM-41 and the inclusion/adsorption compound was a prove of the presence of piroxicam inside the mesopores. The inclusion compound was submitted to in vitro dissolution tests and a remarkable dissolution rate improvement was observed in comparison to the crystalline drug in all tested conditions. The dissolution profile at pH 1.2 was comparable to that of the marketed product Brexin, a formulation with rapid analgesic effect onset. The improvement of dissolution rate is due to both the lack of drug in the crystalline form and to the extremely large surface area of the siliceous support. Physical stability tests of the free drug and the inclusion/adsorption complex were conducted as well over one month storage at 40 degrees C at different relative humidity.